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ABSTRACT 

Research investigated learning and retention of eight 
amc^r tasks selected to represent tasks varying in length, 
complexity, and extent of practice in operational units. Performance 
data were collected from soldiers in operational units and from 
scidi'ars attending One Station Unit Training (OSUT) in Armor Military 
Occupational Specialty (19E). Soldiers in the operational unit sample 
had been out of OSUT entry training for up to 72 months. Soldiers in 
the OSUT sample participated in a series of task learning trials for 
two tasks followed by a retention trial four weeks later. The 
operational unit soldiers took a one-time performance test on all 
eight tasks. Results were consistent with previous skill retention 
rctsearch. Multiple regression analysis was used to predict the slopes 
of the retention function for each task for the combined sample. The 
prediction equation accounted for a large proportion of the variance 
v/hen number of steps in the task, daily practice rate, and measures 
of complexity and interference were used as predictors of skill decay 
rate. Results of the OSUT, unit, and combined samples supported a 
representation of the skill retention curve in which rapid decay 
occurs soon after training with little change in performance for 
samples tested later. (Author/YLB) 
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A critical issue in planning military training is in estimating the re- 
quirements for initial and refresher training. The present research investi- 
gated the ^earning and retention of a subset of eight^ armor tasks selected to 
represent tasks that vary in length, complexity, and extent of practice in 
operational units. Two data collections were conuucted. One collected per- 
formance data from soldiers in operational units; the other utilized soldiers 
attending One Station Unit Training (OSUT) in Armor Military Occupational 
Specialty (19E) . Soldiers in the ooerational unit sample had been ( ContinUfidl-^ 
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Item 20 '(Continued) 

out of OSUT entry training for up to 72 months. Soldiers in the OSUT sample 
participated in a series of task learning trials for two tasks followed by a 
retention trial approximately four weeks later. The operational unit sol- 
diers took a ,one-time performance test on all eight tasks. Results were 
consistent with previous skill retention research • Multiple regression 
analysis was used to predict the slopes of the retention function for each 
task for the combined sample. The prediction equation accounted for a large 
proportion of the variance when number of steps in the task, daily practice 
rate, and measures of complexity and interference are used as predictors of 
skill decay rate. The results of the OSUT, unit, and combined samples sup- 
port a representation of the skill retention curve in which rapid decay oc- 
curs soon after training with little change "i^ performance for samples tested 
later. 
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FOREWORD <^ 



Modern armor weapon systems require soldiers to learn, retain, and be 
able to perform a large number of frequently complicated procedural tasks. 
The Army Research Institute at Fort Knox has undertaken research to improve 
methods for training those tasks and to estimate the requirements for trains 
ing them in operational amor units* 

Procedural tasks are perform^id in preparing tanks for operations and 
during combat. Their cortect performance prevents unnecessary damage to 
equipment and helps to ensure success in combat. The present research in- 
volves a number of .tasks that are initially taught in One Station Unit 
Training (OSUT) at the Armor Center and ^hen performed and trained inter- 
mittently in Armor units. The purpose o: the research reported here is to . 
provide a dpt.^ base showing the acquisition and retention of armor proce- 
dural skills. The data base will be us^-ed to build models of skill learning 
and retention that can bo useful in management of training and to replicate 
the findings of earlier skill retention research, which demonstrated the 
importance of a nuntoer of variables in predicting performance over time. 

The results of this project feed into a body of research in skill re- 
tention performed by the Army Researc:h Institute. The research has impli- 
cations for training designers in Arm/ schools and for training managers 

in units. 





EDGAR M. JOHNSON 
Technical Director 
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ARMGI; PROCEDURAL SKILLS: LEARNING AND RETENTION 



EXECUTIVE SUMMARY 



Requirement: 



Soldiers* performance of armor procedural skills is a complex mixture of 
training experiences,, task characteristics, individual abilities, and on-the- 
job performance history. The present research was performed to establish a 
data base for retention modeling and to replicate previous findings that 
identified factors affecting skill learning and retention. 



Procedure: ^ . 

A subset of eight armor procedural tasks trained during One Station Unit 
Training (OSUT) were selected to represent tasks that vary in length, com- 
plexity, and extent of practice in operational unit. Data collections were 
conducted using soldiers in operational armor units and soldiers attending 
OSUT. The operational unit sample had all completed OSUT within 72 months 
prior to the study-. The operational unit data collection consisted of sol- 
diers performing^ the eight tasks in a "round robin" fa&Hion. Each soldier 's 
performance was scored. If soldiers made errors, they were given varying 
levels of prompts sufficient to allow them to continue ^nd eventually complete 
performance of the task. The OSUT data collection involved training and re-' 
tention testing of soldiers who had received formal training on tasks prior 
to participating in the research. Each soldier performed two of thL eight 
tasks. For each task tested, the soldier reported twice to tl;ie t^x site. 
In the first session, soldiers performed a task five times, using the same 
prompting procedure described above. Approximately 4 weeks after the first 
session, soldiers returned to perform the task one additional time. 

t 

'Findings : 

The percentage of task stepg^ performed correctly was used as the pri- 
mary dependent measure because none of the soldiers in the operational unit 
sample correctly performed three of the tasks. There were no significant 
correlations in the operational' unit sample between task performance and * 
months since graduation from OS^T, months since last Table VIII, or educa- 
tion level. For the OSUT sample, learning over the first five. trials was 
charted as was retention betvljieen the fifth trial and the sixth trial admin-* | 
istered 4 weeks later* The effect of learning was significant for all tri- ^ 
als and results of analysis of variance found a significant decrease in p^r-- 
formance for all tasks except ground guiding between trials five and six 
Both the proportion of soldiers and the average percentage of steps per ormed 
correctly returned to approximately the level of the second learning trial 
after the retention interval. Coirtoining the sa iples and using multiple re- 
gression techniques to predict the slope of ^he retention functions for each 



* t^sk produced an equation that accounts for 94% of the variance when nuxriber 
a of steps in the task, daily practice rate, andi measures of complexity and 
interference are used as predictors. The resuTts the OSUT, unit, and com- 
bined samples support a representation of the skill retention curve in whigh 
rapid decay occurs soon after training, with little change in performance for 
samples tested later. >. 



Utilization of Findings: 

The results of the analysis indicated some ability to predict differ- 
ences anK)ng tasks in the rate of forgetting from the number Qf task steps, 
^and details about practice on the task.^ 'Ihese findings were also consistent^ 
with earlier research that utilized similar data collection techniques. Re^ 
suits of the combined analysis indicate th:.*: differences in performance prac- 
tices between the training standard and unit methods will result in apparent 
decline in performance even under conditions of frequent practice. Data col- 
lected here will be utilized in development of a model for skill learning and 
retention. ' 
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ARMCR PRD'^DUFAL SKILLS: LEARNING AND R*:TENTI0N 



INTRODUCTION 

A critic^a issue in planning military training is estimating tl-^e require- 
ments for initial and refresher training. For example, certain tasks that are 
difficult to learn or are performed infrequently require additional initial 
training and periodic retraining. The frequency of refresher training^ Wien, 
depends on the amount of skill retention, the costs ox training, and the mini- 
mum level of proficiency required for mission a(^omplishment . 

I 

Over 100 years of icesearch and theoretical development indicates that 
skill retention depends on the level of original learning and other training; 
considerations, individual diffe: inc-es, task variables, retention interval 
variables, and transfer among tasks. These factors have bepn analyzed in 
several comprehensive reviews that are summarized in Table 1. Tlie reviews 
differ in the kinds of skills examined, research settings, focus, and time 
span covered* The most recent review, by Rose, McLaughlin, Folker, and Hag- 
nian (in prepay:ation) , integrated research by or for the U.S. Army Research 
Institute (ARI) . Otie kinds of skills and variables in tlie ARX studies are 
tJie most relevant to the present resf^aioh and tlierefore are emphasized in the 
following discussion of skill e.cquiyition and retention. 



Level of Original Learniiij and Other Training Co nb idc ? rations 

The level of original learning is perhaps the most potent factor of de- 
termining the level of performance after periods without practice. Block and 
Burns (1976) analyzed 27 skill retention experiments and determined that train- 
ing to a mast'iury level (rathe.r than to a rainim\im level of skill) produced sig- 
nificantly more iretention ir 17 of the experiments and nominally (but not sig- 
nificantly) more in 9 other experiments. 

ARI research shows that trainj.ng beyond the typical Army criterion of 
oae correct performar.ee of the task improves retention (Goldberg, Drillings, 
& Dressel, 1982; Hagman, 1980b- Schendel & Hagman, 1980; Shielas, Joyce, & 
VanWert, 1979) • However, Rose et al. (in preparation) pose the following 
questions : How much initial training must be given? Is it cost effective? 
Under what conditions is it superior to refresher training? The answers ap- 
pec^r to depend on such factors as ti\e time available for refresher training 
versus the co:-»ts of initial mastery training, but definitive research has y^^t 
to be conducted. 

Other factors that influence skill retention are the extent of active 
practice, spaced practice, and transfer of training among task clusters. 
Performance tests and active practice produce higher rates of skill retention 
than passive presentation o^ the material (Hagman, 1980a; Hagman, in prepara- 
tion; Holmgren, Hilligoss, Swe?;ey, S. Eakins, 1979). Repetitions of the task, 
spaced a day apart, produce high retention even when the soldiers have to 
xearn other tasks between repetitions of the tested tasks (Hagman, ].980c) . 
However, spacing the repetitions 4 weeks apart does not enhance retention 
(Schendel & Hagman, 1980) , 
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Table 1 



Skills Retention Literature Review 



Char Acter is tics 



Review 



Time Span Setting 



Behavior Examined 



Focus 



Naylor ( Briggs (1961) 
Gardlin & Sitterley (1972) 

Prophet (1976) 



Wheaton, Hosei Fingerman, 
Korotkin, Holding , & 
Mirabella (1976) 

Annett (1977) 



Johnson (1976) 



Schendel, fhields, & 
Katz (1978) 

Knerr^ Berger, & 
Popelka (1980) 

Hose, McLaughlin, Felker, 
L Hagman (in press) 



1960s 
1960s 

1960-1976 

1D50-1976 

1885-1976 



Academic 
Military 



Academic 4 
Military 

Academic 4 
Military 



Industrial^ 
MiMtary & 
Academic 



1860-1977 Academic 



1960-1977 Academic 



1960-1977 Military 



1975-1981 Army 



Mostly verbal 

Simulationi Essential 
Elementi Verbal 

Psychomotor 



Verbal & Psychomotor 



Military, U.S. Air Force 

Simulators, Long-term Retention 
Spacecraft skills. NASA 

Long-term flight skills or 
complex performance 

Initial training, Transfer of 
training. Device effectiveness 



Psychomotor & Perceptual Skill loss, areas for further 

research 



Verbal 



Psychomotor 



Psychomotor & 
Communications 

Psychomotor 



Retention/Transfer on procedural 
task; cognitive style 

Retention over lengthy no practice 
intervals 

Sustainment of teetm/orew performance 



Research by and for the U.S. Army 
Research Institute 
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Individual Differences 



Aptitude differences influence skill acquisition and thus indirectly in- 
fluence retention. Army research demonstrates the favorable effects of gen-- 
eral aptitude on skills in Air Defense and Field Artillery (Department of the 
Army, Tifaining and Doctrine Command [TRADOC] Systems Analysis Activity 
[TRASANA], 1977; U.S. Army Field Artillery School, 1977). Rose et al . (in 
preparation) note, however, that Army research on the subject, as yet, is 
inconclusive. 

Five ARI projects investigated the effects on skill retention of irdivid- 
ual ability as measured by Army aptitude tests. Vineberg (1975) found a direct 
relationship between aptitude and performance on both initial and retention 
tests; however, the relationship did not hold for all tasks. Other ARI re- 
search discovered no significant relationship between aptitude anO performance 
(Goldberg et al . , 1982) . Any relationship may be mediated by trailing methods 
(Dressel, 1980; Holmgren et al . , 1979; Sullivai, Casey, & Hebin, 1978). 



Task Variables 

Schendel, Shields, and Katz (1978) succinctly state that "Procedural tasks 
and individual discrete motor responses are forgotten over retention intervals 
measured in terms of days, weeks, or months, whereas continuous movements typ- 
ically show little or no forgetting over retention intervals measured in terms • 
of months or years" (p. 5). The cognitive mechanism producing differences in 
retention of procedural and continuous tasks may be the extent of memorization, 
which is greater in procedural tasks. Most Army tasks, however, are procedural, 
and thus the global distinctions used to characterize tasks fail to distinguish 
the determinants of retention. 

The differentiation of tasks into their components, skills, steps, or sub- 
tasks leads to the detailed behavioral analysis of tasks to determine their 
stimuli, processes, and responses. These components, or subtasks, differ in 
their level of retention, as shown in existing research. Rose et al . (in prep- 
aration) summarize the types of tasks that have been examined in Army skill 
retention research, and note that descriptive analyses of the tasks and steps 
have been performed post hoc. Dimensions of task steps and tasks that appear 
to reduce retention, and documents reporting this information include the 
following; 

1. Difficulty or high skill demand 

Goldberg et al. (1982) 

Osborn, Campbell, and Harris (1979) 

McCluskey, Hiller, Bloom, and Whitmarsh (1978) 

Vineberg (1975) 

Hagman (1980b .& c) 

2. Tiack of iues from sequential steps, equipment, etc. (often the 
safety precautions) 

Gridberg et al. (1982) 

McCluskey et al . (1978) 

C'Sborn et al . (1979) 

Shields, Goldberg, and Dressel (19/9) 
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3. Unclear to the soldier or of questionable relevance to the task 

Osborn at al. (1979) 

Shields, Goldberg, and Dressel (1979) 

4. Task boundaries (first and last steps) 

Osborn et al. (1979) 

5. Passive steps 

Osborn et al. (1979) 

6. Training and testing differences 

Goldberg et al . (1982) 
Osborn et al. (1979) 

Shields r Goldberg, and Dressel (1979) also demonstrated that longer tasks 
(more steps) and tasks that contained multiple subcasks were forgotten sooner 
than others . 

Retention Interval and Differences Between School and Operational Unit 

Job activities during the retention interval complicate the relatipnships 
among training , tasks , and individual variables^ Performance decrements are 
likely after the no-practice period when scldiers transfer from school to their 
unit assignments. Afterward, tasks that receive on-the-job practice show in- 
crements ratheir. than decrements in performance (TRASANA, 1977) . Tasks specific 
to the job are practiced during normal duties while common tasks (e.g., first 
aid) are practiced infrequently during early months^ in the unit and are not re- 
tained as well. Common tasks are not retained as well as job-specific ones 
even if the soldiers are not assigned to a duty position for which they were 
trained (Osborn et al., 1979). There ^'ore, practice on the job does not com- 
pletely explain the retention differences . 

A problem in the skill retention literature is in reconciling differences 
in the way soldiers are taught to perform tasks in the training center (the 
by-the-book approach) with the way they perform the same tasks in operational 
units. Somewhere along the way, soldiers learn to take shortcuts, such tiiat 
by the time they are tested for skill retention in their units they are no 
longer defining tasks the same way as the researcher, who is following the 
school-taught procedure. Skill retention may look poor because of these dif- 
ferences. Soldiers can functionally perform the task, although not by the 
Army-prescribed procedure. Evidenfte of this fact can be found in the sys- 
tematic errors soldiers made in a study where safety procedures were consist- 
ently not retained (Shields, Goldberg, & Dressel, 1979). 



O bjectives 

The effects of aptitude, task types, and initial learning on skill re- 
tention suggest the need to tailor training to enhance skill retention. If 
the effects, singly o^- in concert, were known they could be used to guide 
trainina management. For example. Rose et al. (in preparation^ envision a 
"task pi rformance book'' for troop commanders to estimate p » >i.ency and 
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training needB by task type. Recent empirical field research has investigated 
skill retention in several Army Military Occupational Specialties (MOS) ; how- 
ever, the en^Dirical research is extremely expensive, even for a few skil.t re- 
tention variables. The high cost of field research does not allow' for empiri- 
cal tests of the effects of training strategies on acquisition and retention 
of Army skills • 

Analytical models of skill acquisition and retention offer a potential 
solution to training management problems. Models organize large quantities 
of data from empirical studies to predict the effectiveness of, various train- 
ing strategies. A validated model can go beyond empirical results to^ answer 
training management questions for soldiering tasks for which no data e>tist. 

This report is 'part of a larger project to develop and validate mathe-^ 
matical models of skill acquisition and performance of procedural tasks. The 
objectives of the report are to present' the data collected as the basis for 
model development, and to analyze those data to replicate previous skill re- 
tention results. In particular, the data collection method was similar to 
that used by Shields, Goldberg, and Dressel (1979). 



ERLC 



METHOD 

Task Selection 

The population of tasks included all tasks performed in the driver, gun- 
ner, and loader positions in the M60A1 tank. These tasks vary in length,' 
complexity, and extent of practice in the unit after initial training (One 
Station Unit Training [osUT]) . The following eight tasks were selected from 
tl.e task population to represent hig!. and low values on these dimensions: 

1. Load an M240 Machinegun, 

2. Start the M60A1 Tank Engine, 

3. Stop the M60A1 Tank Engine, 

4. Perform Gunner's Prepare-to-Fire Checks, 

5. Perform Loader's Prepare-to-Fire Checks, 

6. Engage Targets Using Precision Fire Techniques, 

7. Communicate over Tactical FM Radio, and 

8. Communicate Using Visual Signal Techniques. 

The selection of tasks was based on a p>:eliminary analysis of the task 
population. The actual length, complexity, and extent of practice were deter- 
mined by behavioral analysis and analysis of questionnaire data. 

Behavioral Analysis 

The Ldsks were analyzed to determine the task elements (steps), standards, 
and conditions of performance. These analyses were used to develop test sce- 
narios and score forms • 

Additional behavioral analyses of the. tasks covered characteristics re- 
lated to learning, performance, and retention gleaned from the literature and 
previous research. Characteristics include subtask sequence (task elements, 
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connecttona, branches, and dependencies); cues for task element performance 
from the equipment, feJlow crew members, etc.; products of tasks and task 
, elements; and task characteristics related to skill acquisition and reten- 
tion (feedback and interference) . Project staff and noncommissioned officer 
(NCO) personnel who served as scorers in the data collectipn rated each task 
element on the following 14 characteristics: 



1. Requires recall of knowledge, 

2. Requii..'r rule learning and using, 

3. Requires guiding and steering, continuous movement, 

4 . Lactcs cues , 

5. Has stimulus-response conflict, 

6. Has aversive consequences, 

7. Has feedback, 

8. Unit omits the step (interference), 

9. Unit performs the step differently (interference), 

10. Unit performs different step (interference), 

11. Step not performed in similar task (interference), 

12. Step not performed in emergency or in combat (interference), 

13. Difficult, and 

14. Critical to the overall performance of the task. 



The project staff prepared the test protocols, scorer training materials 
and behavioral characteristic rating forms r and conducted data analysis in an 
operational unit and in Armor OSUT, both located at Fort Knox, Kentucky. 



Operational Unit Data Collection 

Subi*-cts . Subjects were 120 soldiers from operational units of Port 
Knox, Kentucky, who had completed the OSUT program within 72 months prior to 
th-i study. Four s;4diers who graduated before 1979 were eliminated from the 
f imrle since they were beyond the target population for the research. The 
results, therefore, reflect the performance of the rf aaining 116 soldiers, 
who completed the OSUT program within 31 months prior to the study. 

Procedure . Soldiers from the operational unit were randomly assigned 
to one of eight test stations. Each sbldier proceeded in a "round robin" 
fashion to the next station until he^or she had performed all of the eight 
tasks. At each test station, the ^Idier was given one opportunity to per- 
form d task. The scoj^er read a set of instructions to inform the soldiers 
of the task and any specific conditions to consider during performance (e.g., 
moving or statidtary targets during precision fire engagements) . After read- 
ing the instructions, the scorer did not intervene during the performance of 
the task unless the soldier made an error. 

If the soldier committed an error on a step, the scorer gave some as- 
sistance. If this degree of assistance was not sufficient to produce correct 
performance, the scorer gave stronger assistance, until correct performance 
was obtained. The following three levels of assistance were used: 



Level 1 - Remind the soldier what the overall task is and tell him 
or h-^r the steps performed up to that point. 



Level 2 - Tell the soldier what the next step is. 



Level 3 - Show the soldier how to do the step. 

After demonstrating the step correctly , the soldier proceeded to the 
next step and continued until the task was completed. 

While the soldier performed the task, the scorer recorded data on cor- 
rect performance of task steps, the order in which the soldier performed the 
steps ^ the type of error committed, the level of assistance given, and the 
elapsed time. Questionnaires were used to collect information on each sol- 
dier's background and task- related job experience. Armed Service Vocational 
Aptitude Battery (ASVAB) scores and level of education were obtained from 
personnel records. 



GSUT Data Collection 

Subjects , Subjects were 471 soldiers from four'OSUT companies at Fort 
Knox, Kentucky, in their fifth to tenth week of training. 

Procedure , Testing and training trials included five acquisition trials 
and a retention trial, for a total of six performances by the soldier. Each 
soldier performed two of the eight tasks. For each task tested, the soldiers 
reported to the test site twice during a 12-week data collection perioif. In 
the first session, the soldier performed the task five times using the proce- 
dure described for the operational unit. Approximately 4 weeks after the 
first session, the soldier returned to perform the task one time. The first 
session coincided roughly with formal training of the task? the second session 
coincided roughly with the gate test for that task. 

Minor changes were made in tJie scoresheets between the operational unit 
and OSUT sessions to simplify the data collection procedure or to accommodate 
changes in the Army ^s training policies. In order to ensure comparability of 
scores, only those performance measures coimion to both scoresheets were con- 
sidered in measuring performance. 



RESULTS 

Sample Demographics 

Descri ption of the Operational Unit Sample . The soldiers had pay grades 
ranging from 1 to 5 with the following percentages: E-1, 6.0%; E-2, 27.6%; 
E-3, 34.5%; E-4^ 31,0%; and E-5, 0.9%. Almost all of tiie soldiers in the op- 
erational unit sample had completed OSUT in 1980 or 1981 so that they were 
within 2 years of graduation (Figure 1) . 

In OSUT, approximately hali of the soldiers had been in each of the Armor 
tracks. Until January 1982, soldiers in Armor OSUT were enrolled as either 
MOS 19E gunner/loader or MOS 19F driver. Since then, there has been only one 
basic Armor training course (19E) training a general Armor crewmember. Over 
48% of the research sample had been in the driver tracks and over 50% had been 
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Figure 1. Distribution of number of months since OSUT graduation for operational unit sample. 
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in the gunner and loader track during their OSUT training. (The one remain- 
ing soldier graduated in 1982 when OSUT had no tracks.) 

In their assigned posts, the soldiers held tank crew or truck driver 
positions, and the majority (58.8%) had the position for which they were 
trained in OSUT. Half ha'd held their current duty position less than 8 months. 
Three-fifths of the soldiers had participated in Table VIII gunnery exercises. 

Armed Forces Qualification Test (AFQT) and ASVAB results for the opera- 
tional unit soldiers are shown in Table 2. The scores are similar to, but 
slightly lower than, the standardization population means of 50 for the AFQT \ 
and 100 for the ASVAB composites . The AFQT distribution by mental category 
is shown in Table 3. Approximately half of the soldiers were in category III, 
which contrasts with Goldberg et al. (1982) where 78.1% of the sample were in 
category III. 



Table 2 



ASVAB Results 





Operational ^ 








unit 


sample^ 


OSUT 


sample^ , 






Standard 




Standard 


ASVAB components 


Mean 


deviation 


Mean 


deviation 


AFQT 


44.06 


23.11 


54.69 


18.60 


Combat 


98.67 


16.18 


105.88 


- 12.88 


Field Artillery 


97.47 


15.92 


104.06 


12.97 


Mechanical Maintenance 


98.37 


17.79 


105.62 


13.01 


General Maintenance 


96 .10 


16.33 


104.06 


14.71 


Clerical 


95.28 


16.01 


100.95 


13.03 


General Technical 


96.31 


16.76 


105.14 


12.43 


Electronics Repair 


98.21 


14.96 


103.81 


13.01 


Surveillance/Communications 


96.39 


15.54 


103.01 


12.90 


Skilled Technical 


97.14 


15.18 


102.65 


13.66 


Operators and Food Handlers 


95.70 


19.41 


103.54 


12.69 



Note ; All group differences are significant by a t;-test, £ < .001. 
\ 107. 
= 370. 



Description of the OSUT Sample . ASVAB scores were available for 370 of 
471 subjects in thr OSUT sample. The AFQT and ASVAB composite results for 
the OSUT soldiers (shown in Table 2) indicate that soldiers' scores were higher 
than the standard means on all but one of the composites (Clerical) and were 
significantly higher than operational unit scores on the AFQT and all of the 
ASVAB composites. Tne difference may be attributable to an increase in the 
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enlistment standards between the time of entry of the soldiers in the two 
smples. The distribution of OSUT soldiers by mental category is shown in 
Table 4, 



Table 3 

Mental Category Distribution in Operational Unit * 

I, ' — .... — . 

Mental ^- Soldiers in unit sample 

category ^ Number Percent 



2.7 
21.4 
43.8 
32.1 



I 

II 
III 

IV 



3 

24 
49 
36 



Table 4 

Mental Category Distribution in OSUT Sample 



Mental Soldiers in OSUT sample' 

category Number Percent 



I " , . 11 3.0 

II 93 25.1 

III 232 62.7 

IV ^ 34 9.2 

Si : . 



'Most of the OSUT soldiers were in the lowest Army grade, although a few 
had pr.evious service, and therefore had higher grades, as follows: E-1, 86.8% 
E-2, 4.7%; E-3, 6.6%; E-4 , 1.7%; E-6, 0.2%. 



Task Characteristics 

The behavior analyses included the rating of individual task elements 
on 14 attributes . Ten of these attributes were used to define indices of task 
complexity and task interference. Components of theie two indices are as 
follows: 
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t) Interference 



Unit omits the step 

Unit performs step differently 

Unit performs different step 

Step not performed in similar tasks 

Step not performed in emergency or in combat 



• Complexity ^ 
Requires recall ^of knowledge 

Requires rule learning and using * • 'it 

Lacks cues 

Has stimulus-response conflict 4» 
Very difficult to perform 

• 

The indices combined scores on items scaled from 0 to 10, with items * 
scored as proportions between 0 to 1 . To make the ranges of these different 
types of items comparaJSle, the items scored as proportions were multiplied 
by 10 • Tha limits of the interference and complexity indices are -10 and 40, 

Table 5 summarizes the tasl characteristics believed to be related to 
skill retention. Means over tasks for the complexity index varied from ap- 
proximately 1 for Load Machinegun to over 10 for Ground Guiding; the inter- 
ference index ranged from -7.88 for LOc^d Machinegun to 2.94 for Stop vhe 
Tank Engine. 



Table 5 

Summary of Task Characteristics 



Complexity Interference 

index index 

Task Steps Mean St. dev. Mean St. dev, 



Load Machinegan 


11 


1.41 


4.38 


-7.88 


2.e5 


Start Tank Engine 


11 


4.27 


2.98 


-0.22 


5.54 


Stop Tank Engine 


10 


4.20 


4.61 


2.94 


7.5R 


Gunner Prepare to Fire 


34 


4 .80 


2.59 


-4.4'7 


■> .38 


Loader Prepare to Fire 


6 


3.54 


0.87 


-5.96 


5.?4 


Precision Fire 


12 


5 . 29 


7.94 


-6.25 


0.72 


Radio Conununi cation 


7 


1.86 


3.04 


-4.95 


5.07 


Ground Guiding 


20 


10.15 


0.49 


-6 .68 


2.52 


Index results over all tasks 




5.11 


4.26 


-4.33 


4.79 




;ra^;_k^. ,Ex|^e r 1 ence 

Tas k Experience in the Operational unit Sample . The proportion of, sol- 
diers who report practicing the tasks since graduating from OSUT ranaed from 
37.5)% (Precision Fire) to 95.5% (Ground Guiiing) . Th}3 three tasks reported 
to have over 90* of the soldiers practicing (Ground Guiding, r.tart Tank, and 
Stop Tank) also had large numbers of soldiers reporting practice more than 
one time per day, as well as high average practice per day, as indicated in 
Table 6. Since all of these tasks are trained in Armor OSUT, the date of 
graduation from OSUT was assuined to be the time of last practice for all sol- 
diers who reported no practice for a particular task in the unit. 



Table 6 

■ Task Experience per Day in the Operational Unit 



Task experience 



Task 


N 


0 


Times each day 
<1 1 


>1 


Average 
per day 


Load Machinegun 


114 


' 42 


69 


2 


1 


0.07 


S':art Tank Engine.. 


110 


7 


26 


26 


51 


1.80 


Sl:op Tank Engine 


108 


7 


27 


25 


49 


1.79 


Gunner Prepare to Fire 


113 


49 


62 


0 


2 ^ 


0.08 


Loadar Prepare to Fire 


109 ' 


45 


62 


0 


2 


0.08 


Precision Fire 


109 


70 


38 . 


0 


1 


0.03 


Rad.-'.o Communication 


110 


19 


81 


3 


7 


' 0.37 


Ground Guiding 


107 


5 


,35 


28 


39 


1.98 


Task Experience in the 


OSUT Sample. 


Soldiers 


in the 


OSUT Sample 


had 



just completed their initial training on the tasks wherwthe pretest was ad- 
ndnistered for the research • The retention test f or a Jfesk was timed to 
coincide approximately with the gate te^t following training' in that task. 



, Task Performance 

Soldiers in the operational unit were tested once, while soldiers in OSUT 
were tested six times (fiVe acquisition trials and a retention test). Nc soi- 
dier in the operational unit achieved perfect performance on three of the 
tasks; therefore, the 'percentage of soldiers correctly performing the entire 
task had no variance for those tasks, and could not be used as a dependent 
variable. The number axiA percentage of task steps performed correctly were 
used as dependent measures of performance. 

Task Pei^formance in the Operational upit Sample . The task with the high-^ 
est average percentage correct (99%) was Ground Guiding, which has high levels 
^ of practice in the unit. It is a long task, as tested, but each visual signal 
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in the task is short (two or three steps), anc thus easy to remember. Some of 
the signals occurred more than once in the tests; these were removed before 
the scores wer-^ analyzed so that the results reflect data testing each sig- 
nal one time< onlyr^w.. 

Hiree other tasks — Load Machinegun, Stop Tank Engine^ and Radio Communi- 
cation— -averaged over 70% of the steps performed correctly. All three tasks 
are short and have high or moderate levels of practice «^n the unit. Load 
Machinegun and Radio Communication are relatively simple tasks, but Stop Tank 
engine has, moderate compleadty. 

The lowest sco'^es occurred the Gunner Prepare to Fire task, which is 
long, complex, ajid ..as low practi^ije in the unit. Scores on the remaining 
tasks (Table 7) averaged from 52% ftoader Prepa/re to Fire) to 67% (Start Tank 
Engine) . Scores on task steps are reported in . x B. 

Correlations between the number of correct task steps and demographic 
variables were examined. For one task, Load the Machinegun, task performance 
correlated significantly with the number of months since la$± practice (£ = .20, 
£ < .05, N = 113) . Thus, higher scores were associated with less time since 
the last practice of the task. No other correlations of task performance with 
practice, months since graduation from OSUT, months since lasc Table . VIII, 
or education level wene significant. 

In general, there was a small, positive correlation between performance 

and aptitude as measured by ASVAB; five tasks had significant correlations 

between fc^sk performance and ASVAB scores (Table 8) . Load the Machinegun, 
Stop Tank Engine, and Gunner Prepare to Fire task scores correlated signifi- 
cantly with AFQT scores. Significant correlations were obtained on ASVAB 
composites for Load tlie Machinegun, "Stop Tank Engine, Gunner Prepare to Pire, 
Precision Fire, and Radio Communication scores. Scores on Start Tank Engine, 
Loader Prepare to Pire, and Ground Guiding were not related to AFQT or ASVAB 
composites. 

Task Performance in 'the OSJT Sample . The effects of learning, retention, 
education level, and AFQT~were analysed using regression analysis. A loga- 
rithmic transformation of the performance scores over trials was used to de- 
rive scores meeting the linearity assumption of the regression model. This 
transifonnatior) corresponds to a learning model in which errors decrease pro- 
IDortionately with trials, i.e., 

P (E) « (1 - k)P^(E) , 

where Pp(E) is the probability of an error on trial n, and k is the learning 
rate. l£ Pq^C) « p (i.e^:, p is the initial probability of a correct response), 
then 

P (C) « 1 - (1 - k)" (1 - p) . 
n 



Table > 

Task Performance Summary (Operational Unit) 



Sample No, o 

Task N steps 



Load fiachinegun 


116 


11 


Start Tank Engine 


116 


1] 


Stop Tank Engine 


111 


10 


Gunner Prepare to Fire 


87 


34 


Loader Prepare to Fire 


107 


6 


Precision Fire 


105 


12 


Radio Communication 


116 


7 


Ground Guiding 


116 


20 



^ ^ Performance on task steps 

No> a orrtiict Mean percent Minimum Maximum* 

Mean st» dev, correct correct correct 



9.41 


0.76 


86 


6 


11 


7.54 


1.49 


67 


4 


11 


7.66 


1.37 


77 


5 


10 


8.06 




24 


0 


26 


3.12 


] ..69 


52 


0 


6 


6.72 


:.U48 


56 


3 


10 


4.94 


I 11 


71 


1 


7 


19.78 


0 ,48 


99 


18 


20 



Table 8 

C orrelations Between Task Performance and ASVAB Scores in the Operational Unit Sample 



Task 





Load 






Gunner 


Loader 


Pre- 


Radio 






Machine- 


Start 


Stop 


Prepare 


Prepare 


cision 


Communi- 


Ground 


ASVAB 


gun 


Tank 


Tank 


to Fire 


to Fire 


Fire 


cation 


Guide 


component 


(N«107) 


(N=107) 


(N=104) 


(N=82) 


(N«99) 


(N=97) 


(N=107) 


(N»=107) 


APQT 


.20* 


.06 


.24* 


.26* 


-.07 


.17 


.09 


' .02 


Combat 


.23* 


-.04 


.17 


.19 


-.05 


.17 


.10 


-.05 


Field Artillery 


.30** 


.08 


.15 


.13 


-.05 


.20* 


.11 


-.04 


Mecnanical Maintenance 




1 1 
. 1 J 


. ^ " 


, zi 


^ n9 
. 








General Maintenance 


.22* 


.12 


.33** 


.28* 


-.06 


.28** 


.21* 


.05 


Clerical 


.22* 


-.06 


.04 


.07 


-.09 


.15 


.16 


-.07 


General Technical 


.23* 


.09 


.23* 


.23* 


-.09 


.17 


.15 


-.03 


Electronics Repair 


.20* 


.07 


.24* 


.19 


-.05 


.22* 


.14 


.08 


Survei llance/ 


















Communications 


.22* 


.04 


.27** 


.23* 


-.02 


.20* 


.19 


- 01 


Skilled Technical 


.23* 


.06 


.25* 


.14 


-.10 


.24* 


.17 


-.03 


Operators and 
















.05 


Food Handlers 


.17 


.12 


.18 


.24* 


-.01 


.13 


.20 



*£ < .05. 
**E '^l* 



Thus, log iP^(E)] is a linear functit/n of n, namely: 



log [P^(E)] « nlogd - k) ^ log(l - p) . 

The dependent variable for the learning analysis was the logarithm of 
the proportion of steps performed incorrectly in trials 1 to 5* The reten- 
tion analysis used the proportion of steps performed correctly in trials 5 
and 6 as the dependent varieible. Since only two trials are used in the re- 
tention analysis, it was not necessary to transform scores to obtain linear 
predictions. ^ 

The effect of learning (task performance scores increasing over trials 
1 to 5) was significant for all tasks, and the analysis of variance results 
for the effect of forgetting (task performance scores decreasing between tri- 
als 5 and 6) was significant for all tasks except Ground Guiding. These re- 
sults are shown in Table 9, 



Table 9 

« 

Analysis of Variance of Performance Scores over Trials in OSUT 



Learning Retention 



Task 


(trials 1 


to 5) 


(trials 


5 and 6) 


F 


df 


P 


df 


Load Machine gun 


250.45** 


1,431 


18.31** 


1,161 


Start Tank Engine 


155.65** 


1,358 


37.72** 


1,139 


Stop Tank Engine 


177.27** 


1,413 


8.85* 


1,157 


Gunner Prepare to Fire 


929.43** 


1,516 


19.57** 


1,194 


Loader Prepare to Fire 


525.93** 


1,391 


55.41** 


1,146 


Precision Fire 


148.43** 


1,351 


■45.79** 


1,135 


Radio Conrmunication 


212.34** 


1,550 


10.65* 


1,206 


Ground Guiding 


57.29** 


1,429 


, 0.13 


1,164 



*£ < .01. 



**£ < .001. 

The average percentage of OSUT soldiers who performed all task st ps 
correctly on the first trial varies from 0% (Gunner Prepare to Fire) to 31.2% 
(Ground Guiding) . On the last learning trial (trial 5) , the lowest percentage 
with perfect performance was 50% (Precision Fire) and the highest was 97.3% 
(Load Machinegun) . On trial 6^ administered approximately 4 weeks later, the 
averages variea from 10.8% (Precision Fire) to 84.8% (Ground Guiding). Results 
for soldiers with 100% correct performance are shown in Table 10. 
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Table 10 

Percentage of Soldiers Performing 100% Correct (OSUT) 



Task (N) 



1 



Learning trials 



2 3 4 



5 



Retention 
trial 



Load Machlnegun (110) 
Start Tank Engine (93) 
Stop Tank Engine (120) 
Gunner Prepare to Fire (124) 
Loader Prepare to Fire (113) 
Precision Fire (93) 
Radio Communication (130) 
Ground Guiding (109) 



10.9 
11.8 
16.5 
0.0 
4.4 
4.7 
16.2 
31.2 



80.0 
51.6 
74.4 
10.5 
43.4 
26.1 
34.6 
71.6 



92.7 
71.0 
85.1 
25.0 
69.0 
33.3 
49.2 
62.4 



90.9 
80.6 
92.5 
46.8 
91.2 
51.1 
60.8 
67.0 



97.3 
94.2 
95.8 
58.9 
94.6 
50 .0 
80.8 
79.8 



75.0 
45.5 
77.6 
42,5 
47.0 
10.8 
65.5 
84.8 



The average percentage of task steps performed correctly showed patterns 
of results similar to the pffjrcentage of soldiers performing correctly. Over- 
all, scores on the first trial ranged from 19.7% average correct (for Loader 
Prepare to Fire) to 93.2% average correct (for Ground Guiding). All average 
scores were over 90% correct on trial 5. In the retention trial (trial 6) , .• 
the lowest average percentage of correct steps was 84.4% (Precision Fire) 
and the higheslt was 99% (Ground Guiding) . Results for average percent cor- 
rect by task and trial are shown in Table 11. 

Although a small percentage of soldiers! performed entire tasks correctly, 
raost performed substantial portions of the task correctly. For exainple, less 
than 5% of , the soldiers executed the Precision Fire task correctly on the 
first trial, but on the average, over 66% of the steps were performed cor- 
rectly. On trial 5, half of the soldiers performed the entire Precision Fire 
task, with 94% of the steps being performed correctly. 

Both the proportion of soldiers. and the average percentage of steps per- 
formed correctly returned to the level of the second trial after the retention 
interval (i.e., on trial 6). However, performance on three tasks, Gunner 
Prepare to Fire, Radio Communication » and. Ground Guiding, rt-mained higher than 
trial 2, and on one task (Precision Fire) performance on the sixth trial was 
lower than that on the second trial. 

The effects of education level and AFQT were analyzed in the same regres- 
sion analysis described above. The results indicate that level of education 
and AFQT scores were related to learning and retention for some of the tasks. 
AFQT scores were related to learning for two tasks: Precision Fire 
(f[1,351] » 18.04, £ < .001) and Radio Communication (F[l,550] « 25.73, 
£ < .001); and related to forgetting for two tasks: Gunner Prepare to Fire 
(F[l,194] » 5.23, £ < .05) and Precision Fire (F[l,135l » 9.00, £ < .01). 
Education level was related to learning for two tasks: Gunner Prepare to 
Fire (F[l,156] » 6.05, £ < .05) and Precision Fire (F[l,135] » 4.98, £ < .05); 
and to forgetting for Precision Fire (F[l,135] « 4.93, £ < .05). Thus, for 
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Table 11 

Percencage of Performance Measures Correct (OSUT) 



No. of Learning trials Retention 



Task (N) 


steps 


1 


2 


3 


4 


5 


trial 


Load Machinegun (110) 


11 


85.9a 


97.8 


99.3 


99.2 


99.8 


97.6 






8.5^ 


4.5 


2.8 


2.6 


1.5 


4.2 


Start Tank Engine (93) 


11 


88.9 


94.9 


97.4 


98.2 


99.4 


93.9 






6.6 


6.4 


4.3 


3.9 


2.2 


6.3 


Stop Tank Engine (120) 


10 


81.5 


9,7.1 


98.6 


99.2 


99.6 


97.6 






1.5 


5 -.4 


3.5 


2.6 


3.0 


6.0 


Gunner Prepare to Fire (124) 


34 


33.6 


86.0 


93.1 


95.8 


98.3 


91.8 






23.3 


11.8 


7.8 


7.7 


2.5 


15.9. 


Loader prepare t:o Fire 


D 


1 Q Q 


o o . o 


9T 1 




99 0 


88.3 






27.5 


14.9 


12.9 


4.3 


4.6 


13.8 


Precision Fire (93) 


12 


66.5 


87.4 


88.5 


93.2 


93.6 


84.3 






17.1 


11.3 


12.0 


8.8 


8.0 


10.9 


Radio Conununi cation (130) 


7 


77.4 


86. 'j 


91.6 


94.0 


96.9 


95.1 






15.5 


14.0 


10.5 


8.9 


7.1 


7.5 


Ground Guiding (109) 


20° 


93.2 


98.1 


98.2 


99 .1 


99.0 


99.0 






11.6 


3.8 


4.2 


2.5 


2.9 


2.5 



a 

Mean • 

Standard deviation. or- 

c ' 
One ground guiding cour^^e had only 19 steps . 



for the Precision Fire task, APQT and education were related to both learning 
and forgetting. * 



Analysis of Combined Operational Unit and OSUT Samples 

We combined the scores from the operational unit and OSUT samples to 
analyze forgetting in a cross-sectional design. Since the soldiers in the 
OSUT research sample received training in addition to that received by the 
typical soldier r we corrected tine retention trial scores before using them 
in the combined analysis. The correction was based on the distributions of 
the OSUT gate test results for soJ.diers in the research sample (who received 
the additional training) , and for soldiers in OSUT who were not in the re- 
search (who did not receive additional training) . The proportions of sol- 
diers performing a task correctly were converted to ^-scores for research and 
nonresearch samples. The difference between the ^-scores provided a correc- 
tion factor for each task in t'erms of the standard deviation of the test 
scores. Uien, the correction factor was subtracted from the scores of the 
research soldiers on their sixth trial. However, not all tasks were tested 
in the OSUT gate test. For tasks not tested, the correction factor was the 
average of the correction factors on the tasks that were tested. Correction 
factors are shown in Table 12. The first column represents the correction 
factor in terms of the standard deviation of the scores on the retention 
test. The second column portrays the actual value used to adjust the pro- 
portion of correct steps; the corrected meati score is shown in the tljird 
column. 



Table 12 



Correction Factors for the OSUT Retention Trial 





C orrection 




Corrected 




factor 


Adjustment 


mean 


Task 


multiple 


amount 


(%) 


Load Machinegun 


-.31245 


-0.013113 


96.3 


Start Tank Engine 


-.32075 


-0.020430 


91.9 


Stop Tank Engine 


-• .20990 


-0 .016982 


95.9 


Gunner Prepare to Fire 


^- .22780 


-0.036873 


88.1 


Lo£.der Prepare to Fire,, 


- .22780 


-0.031558 


85.1 


Precision Fire 


-.13420 . 


. -0 .0144656 


82.9 _ 


Radio Communication 


- .22780 


-0 .017222 


93.4 


Signalts 


-.09160 


-0.002315 


98.8 



The performance scores and time since OSUT for the operational unit 
sample are reported in Table 7. Time since training was zero for the scores 
on trial 6 in the OSUT sample. Correl,ations between the percentage of steps 
passed (as corrected), and time since OSUT wc o significant for all tasks ex- 
cept Ground Guiding (Table 13) . 



Table 13 



Correlation of Task Performance with Months Since OSUT in Confined Sample 



/ 

/ 






Task 


Correlation 


9 Vj X V4 X X. S3 


Load Machinegun 


-.57* 


. ^ 

207 


Start Tank Engine 


-.51* 


197 


Stop Tank Engine 


-.52* 


212 


Gunner Prepare to Fire 


-.68* 


187 


Loader Prepare to Fire 


-.37* 


208 


Precision Fire 


-.56* 


187 


Radio Coininuni cation 


-.46* 


232 


Ground Guiding 


-.08 


214 



*£ < .001. 



The s.lope of the retention function was used as a dependent variable in 
a regression analysis with task length , practice per day, complexity, and 
interference as independent variables. The best-fitting regression model, 

Y = -0.000484 X, - 0.010449 - 0.000717 X, - 0.00189 X^ + C 
12 3 4 

where Y = the slope of the performance retention function, 

- the nuiaber of steps in the task, 

X^ = the daily practice rate, 

f 

Xj = the complexity index score, and 

X^ = the interference index score,, 

accounted for 94% of the variance. Regression analysis indicated the weights 
of task length (F[1,3] 11,76, £ < .05), practice rate (F[l,3] « 16.85, 
£ < .05), and interference (F[1,3] « 13.95, £ < .05) were^^significantly 
greater than zero. The effect of task complexity was not .significant, how- 
ever (Ftl,3] ^ 0.93) , 

Similar analyses were performed assuming exponential and power decay 
functions. Although the results differ in detail from those reported above, 
the general results were the same. 



Effects of Task Length, Practice, and Interference 

The effects of task length, practice, and interference on forgetting are 
evident for some of the tasks. This section summarizes the effects for these 
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variables which were significant in the regression analysis on the combined 
sampler although they have been tabulated separately for OSUT and unit sam- 
ples elsewhere (length and task performance, Tables 7 and 12; practice, 
Tabi<i 6; interference, Table 5). 

Task Length > Tlie longest task. Gunner Prepare to Fire, had high scores 
in OSUT and the lowest scores compared to other tasks in the operational 
unit; thus, it had high forgetting in tJie combined analysis. Ground Guid- 
ing, the second longest task, did not show forgetting. This task, as tested, 
was composed o*. a series of very short subtasks. Each visual signal, has only 
two or three steps, and thus, according to the criterion of length, each sig- 
nal should be easy to remember. Ihe natural organization of the Ground Guid- 
ing task into easily remembered signals may have facilitated performance. 

Three short tasks had high scores in OSUT retention and in the opera- 
tional unit (Load Machinegun, Stop Taak Engine, and Radio Communication). 
Another short task. Loader Prepare to Fire, had one of the lower scores in 
both OSUT and the unit, but did not evidence much loss of performance between 
the two samples • . 

Practice . Tasks with the highest practice ratings were Ground Guiding, 
which did not show performance loss, and Stop Tank Ertgine, which also retained 
high scored. Tasks with low reported practice were Precision Fire, Gunner 
Prepare to Fire, Loader Prepare to Fire, and Load the Machinegun. Of those 
with low practice. Gunner Prepare to Fire had the lowest operational unit \ 
scores . Loader Prepare to Fire and Precision Fire also had low scores in 
the operational unit, and thus demonstrated skill loss in the combined sam- 
ple analysis . 

Some steps within the tasks show effects of practice in detail. In thg 
Start Tank Engine task, for example, the steps with high scores were the ones 
rated as likely to be performed in the unit under ordinary circumstances. In 
the Stop Tank Engine task, four steps had perfect or near perfect scores 
(place transmission in park, release brake pedal, hold engine fuel shut-off 
switch on OFF position until engine stops, ani turn master battery off after 
engine stops) and appear to represent the way soldiers perform the task ra- 
ther than the by-the-book steps.' 

^ Interference > IVo of the tasks with the lowest interference. Ground 
Guiding and Load the Machinegun, also retain the highest performai^ce in the 
opi^rational unit. Of these. Ground Guiding is the one that showed no for- 
getting within the OSUT sanple as well. Two. tasks witn high interference^ 
ratings. Start Tank Engine and Stop Tank Engine, had very high OSUT scores 
and Iboderate operational unit scores, so that they showed ski^ll loss in the 
combined_analysis . ^ 

While the interference ratings showed significant effects, the task 
characteristics t^hat describe task complexity diiflylot. Part of the reason 
may be the arbitrary nature of the composite index for complexity. For ex- 
amplp, rues had the same weight in the composite as did other* variables 
(since the composite was unwei^ted) . If cues were weighted highly, the 
Ground rluiding tasks would have been one of the simpler tasks, rather than 
the most complex. Since that task was -stained, the overall result in the 
combined sample might have shown an effi^ot of complexity. 
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DISCUSSION 

The present research has attempted to capture the process of skill de- 
velopment of Armor soldiers during OSUT and tl^e course of their task perfor- 
mance capaoility within the first 2 yea.vs in opc>rational Armor units. Sol- 
diers receive formal instruction and an opportunity to practice all of the 
tasks they are responsible for learning in OSUT. After formal training, 
soldiers practice tasks informally to prepare for the gate tests they must 
complete to graduate. The gate test is the last time they perform any given 
task in OSUT. Once in an operational unit, soldiers' duty positions dictate 
the tasks they perform frequently. Measurei. of task performance obtained 
during OSUT and in the unit provide information on the effectiveness of for- 
mal training, the contribution of the additional preparation for tests, and 
the course of skill development or decay in units. 

Skill Acquisition and Forgetting , 

The first performance measure obtained from the OSUT soldiers in the 
research was administered soon after they had received all the formal in- 
struction they were to be given 6r* a task. In some cases, such as machine 
gun operations, this measure came after a second formal class. OSUT task 
performance (Tables 10 and 11) shows that formal training was effective for 
roost tasks, since, soldiers became adept in performing most steps. The num- 
ber of soldiers who could complete all performance measures was low, how- 
ever, generally undeir 20%. The acquisition of skill progressed in typical 
form over the five acquisition trials, and performance inqorovement had gen- 
erally reached high levels by the fourth trial. Performance by soldiers who 
had not received the additional training offered in this study was estimated 
from gate test scores (Table 12) . This performance is superior to the ini- 
tial performance after formal training, an^ it points out that additional 
training is beneficial in bringing OSUT soldiers up to their gate test 
performance . 

After the five acquisition trials, OSUlf soldiers received a sixth trial 
after a retention interval of 4 weeks. Forgetting was significant after 
this short period, but became negligible over time in the operational unit. 
The curve had flattened out by the third month after training, when the first 
substantial number of soldiers was tested in the unit. The shape of the for- 
getting curves (Figure 2), therefore, is the classical one that has rapid 
skill loss at first, and a decline of rate of loss over time, thus producing 
a negatively accelerating curve. 

The results ftf. the OSUT, vinit, and colhbined samples support a conten- 
tion by Rose et al. (in preparation) about the impact of time sampling along 
the skill retention curve. Research samples tested early in the curve, dur- 
ing rapid decay, show large amounts of forgetting, while samples tested 
later do not show decay. The data from the OSUT sample were drawn from a 
section of the retention curve in which decay is verj^, rapid, and hence, sig- 
nificant skill loss was obtained. Data from the operational unit were sam- 
pled from an area of the curve in which forgetting is very slow. 

This research supports previous findings that performance decays during 
the interval when soldiers transfer from school to their first 'onit assignments 
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{e.g., Osborn et al., 1978; TRASANA, 1977) • Although some research has shown 
increments in performance after the soldier is Ln the unit for several months 
(e*g*, TRASANA, 1977)/ the present results show neither decrements nor incre- 
ments in the unit* As with prior research, the measures of practice in the 
unit were simply ratings by the soldier; the ratings relied on memory and 
have untested reliability and accuracy* Soldiers in the operational unit 
performed at aijout the same level (in percentage of steps correct) as sol- 
diers in their initial performance after formal training • The salient task 
steps that soldiers learn initially are the ones they are likely to retain* 



PERFORMANCE 




1 Yr 

TIME SINCE TRAINING 



2 Yr 



Figure 2. Hypothetical relationship between performance and time 
since training* 

Effects of Individual Differences on Acquisition and Forgettin^ j ^ 

Earlier AUI research showed mixed effects of aptitude on skill acqui- 
sition and retention* Results of this^ research showed higher retention with 
higher aptitude on approximately half of the tasks in the operational unit, 
but aptitude effects for only two tasks in the OSUT sample* Since so few 
tasks correlated with aptitude measures, the types of tasks or conditions 
under which aptitude does or does not influence acquisition and retention 
are linresolved. 



Educational level was related to acquisition rate for only two tasks 
in the OSUT sample, and for only one task in the^ operational unit. Thus, 
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education did not have a strong effect in this research; this "inding sup- 
ports that of Goldberg et al. (1982), who found no effect -t rem educational 
level. Overall, tha results pertaining to aptitude and education, which 
were the variables investigated in the present study, corroborated previous 
AKI findl.ngs. » 



Effec ts of Practice y Task Length > and Interference 

T!he effect of the extent of practice in the combined operational unit 
and OSUT Bamples indicated tha^. practice differentiated among tasks. Tasks 
that were practiced more often retained high performance scores over time. 
One example, Giround Guiding > is a task likely to be practiced by the portion 
of soldiers in the operational unit who were truck drivers, as well as by 
the soldie who held tank .crew po:^itions« Definitive research would need 
to investigc^te an array of common and job-specific tasks that vary system- 
atically on the dimensions of interference, practice, and other retention 
variables. Alternatively^, ttie rell^lts of the modeling in the research phases 
to follow this one may provide somd^ information about' retention under differ- 
ent conditions , 

Differences^ among taoks in rates of forgetting were also associated 
with tassk length and interference. As riemonstratcf earlier by Shields^ Gold- 
berg, and Dressel (1979) , tasks that are longer (have more steps) are forgot- 
ten sooner than shorter tasks. The effect of length may be the memory demand 
of the task. The results reported here replicate those of Shields, Goldberg, 
and Dressel (1979) , even though the present results are based on the per- 
centage of task steps performed correctly while those of Shields, Goldberg, 
and Dressel were based on thu per*L;entage of soldiers who performed the entire 
ta5?k correctly. Thuis, even a change in the dependent variable, did not de- 
grade th^ effect of task length on re tent ion « 

Tasks that had more interference had higher rates of forgetting. Four 
sources of interference combined into the interference index were whether 
the step in the operational unit, as compared to the training situation, 
would be (1) omitted, (2) performed differently, (3) have another step sub- 
stituted for it, or (4) be omitted in a similar task. Some tasks, such as 
Start and Stop Tank Engine, have steps that are omitted in the unit (e,g«, 
idle the engine for a set number of minutes' to cool it) , and apparently 
the?e tasks are more quickly forgotten, in contrast, tasks with steps that 
are all performed under operational conditions, such as Load the Machinegun, 
arc better retained. Interference theory has been cited as one of the theo- 
retical orientations most useful in explaining forgetting (Ellis, 1979? 
Holding, 1965). The results of this research support that view. 



Problems and Future Prospects 

The results of the analysis indicate some at.ility to predict differences 
among tasks in the rate of forgetting from the number of task steps, avid de- 
tails about practice on the tafik. Given that there were only eight tasks, 
the ability to obtain significant results is impressive. Nevertheless, the 
results should not be viewed ^s definitive bec^^^use of problems measuring 
task characceristics and experience variables* Task charactrristics were 
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roeasured by Indices that comliined several factors. With the small number of 
tasks used, moderate changes in the' weights used to combine the factors in 
these indices could have a gxerxt effect on the relationship between retention 

. arid task charagiteristics . For example, tasks that involve greater recrxll 
from memory (a positive component of complexity) often have more and stronger 

• performance cues (a negative component of complexity) . Changes m the rela- 
tive weights of these two factors in determining complexity coult change the 
rank order of tasks on the complexity index, and hence, the overall relation- 
ship between complexity and retention. 

Future research, Ihen, should concentrate on providing refined measures 
of complexity, interference, and other task factors, and should relate these 
indices to retention on a large sample of tasks. Much of the work required 
is cor ieptual and involves the determination of appropriate factors to in- 
clude in measures of complexity and interference, and proper rules for com- 
bining these factors into reliable indices. Other aspects involve increasing 
the sample of tasks usf 3 to test the effects 'of tha skill components on 
retention. 

Probably the most significant aspect of the results of the combined 
analysis is that it indicates that details associated with how a task is 
practiced influence retention. Thus, if the tasks are performed differently 
in the unit from the way they were trained, the soldiers' performance waiJ 
look less and lesy like the standards set during training, and will appear 
to decline even at high rates of practice . 
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APPENDIX A 



SAMPLE QUESTIONNAIRES 
AND SCORESHEETS 
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NAME : 



TTistT 



BACKGROUND INFORMATION 



(First) 



■(Middle) 



Soda! Security No., 



PAY GRADE : 
(Check one) 



El. 
E4 



E2. 
E5 



E3. 
E6 



CURRENT DUTY POSITION: 



(1 ) Gunner^ 
(3) Driver" 
(5) Other " 



(2) Loader 
(4) TC _ 



(Describe) 

WHEN DID YOU START YOUR CURRENT DUTY POSITION? Month 



BATTALION: 5/33 AR 
4/37 AR' 



COMPANY : HQ 
A" 
B" 

c 



WHICH ENTRY LEVEL TRAINING COURSE DID YOU AHEND? 

(1) 19E OSUT 

(2) 19F OSUT__ 

(3) Entry training In another MOS 



WHAT OSUT TRACK DID YOU AHEND: 

(1) Driver 

(2) 6 nner/Loader 

(3) My OSUT did not have tracks. 

WHAT WAS YOUR OSUT COMPANY? 



WHEN DID YOU GRADUATE FROM OSUT? Month. 



Year 



WHEN WAS YOUR LAST TABLE 8? Month. 
Have not participated in Tabl^ 8 



Year 



WHAT WAS YOUR CREW POSITION DURING YOUR LAST TABLE 8? 

(1) Tank Commander (2) Gunner (3) Driver 

(4) Loader [ TST No Previous Table 8_ 

HOW DID YOUP CREW DO ON ITS LAST TABLE 8? 

(1) Distingushed (2) Qualified 

(2) Non-Qualified (4) No Previous Table 8. 



Year 



Platoon: 1 
2" 
3' 



WHAT POSITION 00 YOU EXPECT TO HOLD DURING THE NEXT TABLE 8 YOUR CR»"W 
PARTICIPATES IN? 

(i) Tank Commander (2) Gunner 

(3) Driver ~" (4) Loader 
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NAME.. 
SSAN 



UNIT 



TASK-RELATbO JOB EXPERIENCE 



INSTRUCTIONS: Chuck YES^ if you have performed che tnsk since you left: OSUT or check NO if you have noi 

performed it. If you check YES, pleuse write the Date of the LAST Til lie that you performed 
it. Answer only one space under the Number of Times. For example, if you perform the 
task about two times a month, write 2 under the Month column. 



YES 



ERIC 



SINCE YOU LEFT OSUT (not counting today) 

lUVVE YOU: 

r: 

1. ''.Loaded an M2<iO Coax Machlnegun? 

2. s Started an M60A1 Tank lingine? 

J.A 

ri. 

3. Stopped an N60A1 Tank Engine? 

A. Performed Gunner' Prepare-to-Plre 
Checks: Check Gun Controls? 

5. Performed Loader's Prepuro-to-Fire 

Checks: Check Main Gun Firing 
Switches? 

6. li:nKO»ed Targets Using Precision Firing 

Techniques? 

7. Cominunicaled Over Tactical Radio 

FM AN/VRC~6«? 

8. Communicsted Using Visual, Signalling 

Techniques: Ground Guiding? 
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NUMBER OF TIMBS 



a 

Day 



a 

Week 



a 

Month 



a 

Year 



DA Tb UH«LAbl TAMb ,. NO 
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nmi 

SSAN , _ 

UNIT 

TEST m m cx: 
TRAIN m m Di; 

LOAD AN M240 COAX, MACHINE GUN 

INSTRUCTIONS TO SOLDIE R 

"At this station you will demonstrate your ability to load an M240 coaxial machinegun. 
Assume the machinegun wi?? bv: fired immediately after it is loaded. Do you understand 
iJcr 11''^"'^^^°"^^" ^^^^^ sole^ier does not, read the instructions again.) 

PERFORMANCE MEASURES YES NO^ PROMPTS TIME 
!• Clears the machinegun. 

a. Pulls charger handle rearward to lock bolt back, 12 3 

b. Places safety on S 1 2 3 

c. Raises cover , 12 3 

d. Lifts feedtray 12 3 

c. Looks and feels empty chamber 12 3 

f. Lowers feedtray 123 

2. Loads the machinegun. 

a. Places first round in feedtray with open side 

of belt face down 12 3 

b» Pushes ammunition in feedtray until it comes 

in contact with cartridge stops, . , 1 2 3 

c. Closes cover 12 3 

d. Places safety in F 12 3 

e. Announces "UP" when machinegun Kjded _ 12 3 

TOTAL TIME 

The soldier has satisfactorily completed the task if he scores a "YES" on all of 
the standards listed below: 

STANDARDS YES NO 

1, Completes all performance measures without assist- 
ance from scorer * . . . 

2, Steps are performed in sequence ^ 

3, Ammunition is in feedtray and doesn't pull out 

when jerked * . . , 

TOTAL SCORE 

TOTAL TIME 

REASDHjS) FOR '^NO" SCORE ' 



BEST COPY AVAILABLE 
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UMT ^ 

«ST (xi cm □□ 

TRAIN CXJ CD CXJ 



START THC N60A1 TANK ENGINL 



\ 



^nl&TR^CTIONS TO SOVOUR \ 

*Vou art tbt drWtr of «n NSOAl link. Vom art to start tht tnglnt, assuming nonml iitathtr conditions. I will act\ 
iS othtr cr«w positions whtn v>tctssary. Do you ur^ltrstand tht InstructlonsT** (NOTE TO SCORER: If th» soldier has 
questtonsi road tho InstrMCtloni again.) "lECIh.' 



P fRrORMANCC HCASURtS 

1. Sits parking brake by pushing brakf ptdal until prtssurt reaches between 
7S0-900 psi : 

2. Places iransjnisslon In PARK 

3. Reltases brake pedal 

4. Closes both drain valvts 

5. Places fuel shut*off valve handle In ON position 

(. Places fuel pw switch In ON position 

7. Asks crew if their electronic equipment ^s OFF 

(NOTE TO SCORER: Tell soldier tht electronic equipment Is OFF.) 
(NOTE TO SCORER: Insure all the electronic equipment Is OFF before master 
battery switch Is turned ON.) 

a. Turns mister battery switch ON , 

9. Check fuel levels. 

a, Sets FUEL TANKS switch to position L 

(NOTE TO SCORER: If a soldier perfoms A or B» he should be given a 
-«S- for PM 9.) 

10. Depresses accelerator pedal 

11. Presses starier switch until engine starts (or up to 15 stconds, whichever 
comes first) 



TjS JSL PROMPTS TIHE 



1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 



1 2 3 

1 2 3 

1 2 3 

1 2 3 



The soldier has satisfactorily completed the task If he scores a "YES** on all of the Standards listed below: 

STANDARDS ' !£i S2- 

1. Completes all performance measures without assistance from scorer • • • • ^ 

2. Asks If eUctronIc equipment Is OFF before turning master battery switch ON 

3. Tank engine starts — — 

4. Perfonns performance measures In sequence when necessary (see sequence flowchart 

on ne«t page) ♦ . . . . 

TOTAL SCORE 

TOTAL TIME 

REASONCS) FOR "NO" SCORE 



■ ^'/^•■^ v»o;j 



BEST COPY AVAIUBLE 



50 

A-5 



\ 



9 



UNIT . 

' m m m 

e m m m 

STOP THl mOK) TANK ENGINE 

INSTRUCTIONS TO SOlOIEH 

*Vou ore th« dflvtr of it M60M lank. Assume you hive driven ISO miles. Vou ire to der'onstrate th^ procedure for 
' as Unh coiw>#nder or ggnner when necessary. Do yoM understaniJ the InstriKtionsr 

(NOTt TO %i()m: If the soldier his questions, read the instructions again.) *'B(G1N/ 

^CRrOPMANC! HCASUPtS !!L ^'^O^'i'TS US, 

\. Sets parking brake by pushing 'brake peda) Ontil pressure reaches between 

750*900 psi 1 2 3 

i» PUcei tranimisiion in PARK 4 .... . 123 

3. Releases brake ^dil 12 3 

4. Presses accelerator so that engine idles at 1000t1200 rpm ~ 12 3 

(NOTE TO SCORER: Ask soldier how long engine should idle at this r^yn.) 

5. Soldier says engine idles at 1000-1200 rpir. for 5 winutes . 12 3 

(NOTE TO SCORER: Tell soldier to continue to next step.) 

6. Releases accelerator and idles engine at 700*750 rpm . ; 12 3 

(NOTE TO SCORER: Ask soldier how long engine should idle at this rpm,) 

7. Soldier says engine idles at 750 rpm for 3 minutes 12 3 

a. Asks Gunner and TC if their electronic equipment is OFF 12 3 

(NOTE TO SCORER: Scorer tells soldier the equipment is OFF.) 

9, Holds engine fuel shut-off switch in "SHUT-OFr (Up) until engine stops ^ 12 3 

10. Turns master battery OFF, after engine stops ^ 12 3 

TOTAL Tl« 

The soldier has satisfactorily completed the task if he scores a '•YES*' on all of the Standards listed below: 

STANDARDS ' VES NO 
^ 1. Completes all performance e>easurts without assistance from scorer ^ 

2. Turns Mister battery switch OFF, after engine stops 

'3. Performs perfonmnce measures in sequence when required 

4. {ngine stops 

TOTAL SCORE 

TOTAL Tinr 



REA$0N(S1 FOR •'NO* SCORE 



BEST COPY AVAILABLE 

5i i*^:' :.«va':m;':) ma- 



BEST COPY WWL^BLE 



»»inro«H cuiiN[H's»mPARt-TO.ri« chccw 

(CHWR WH CONTROLS) 

twSTHUCnOHS TO $01DKH 

SCOWHi If tht ioldUf hai qMtitloni, rtad tht Initnictioni again,) J^'^'J T^SJ.^ j"!^ 

pc^r optration btfort chtckln^ tht iilimith Indicator for accuracy or lUppagt. (HOTt TO WQ«R. Start XM 
training by siytng *CHUK OlN CONTROL. 

1. Placts turrtt Into powtr optratlon. 

I.. Holdi down powtr soltnold plungtr wtillt rotating 9unntr*i control handit 191 
tUhtr Itft or rfght — 1 < J 

b. Holdi 9unntr cmtrol Kandlt In potUlon dticrtbtd In (a) until itro 

pt-ssurt It indlcattd on prtiiurt gagt < < ^ 

c. Chtcks hydraulic powtr pack oil Itvtl by rtnoving dipitick of oil Itvtl gagt. . ' ^ 12 3 

d. Ttlls loadtr to unlock turrtt travtrit locJi ^ 123 

(NOTE TO SCORt^^ Unlock turrtt lock.) 

t. Announcts •^OWER* . 12 3 

(HOTC TO SCORER: Turn on masttr batttry switch— announct *FOWcR ON.*) 

f. Tyrng ELCV/TRAV p««tr switch OH 123 

9. Squttits Mgnttic braht twitch whilt rotating 9unntr*ft powtr control handlti 

to Itft and right _ l23 

h. Hovti bandits rtarw<rd to tltvatt gun, forward to lowtr gun, whilt iquttiing 1 » t 

Mignttic brakt ii^itch * — 12 3 

(HOTC TO SCORER: PM 9 and h nay b« done as lltttd or rtxtritd |h then 9I.) 
(NOTE TO SCORER: Tell soldltr TC*i power control handles have bttn optrattd.) 

2. Chtcks ailnvth Indicator for ac:uracy» 

a. Looks through tyepltct on gunner •s daylight perl scopt — — 12 3 

(NOTE TO SCORER: Ttll soldier the alnlng point.) 

b. Alints cross on aiming point using manual tltvating and travtrsing handlts. . . 12 3 

(NOTE TO SCORER; Vtrify soldltr has alined cross on aiming point.) 

c. Sets aiipruth indicator to itro. 

- Prtssts rtsttttr knob — 123 

. Turns rtsttttr knob to alint »iddle scale pointer with Inner scale pointer. . 12 3 

• Turns resetter knob moving both pointers to xero , ^ 12 3 

. - Releases resetter knob. ^ . . . — ^ — 1 2 3 

d. Traverses turret through complete circle using manual traversing handle .... 123 

e7 Irlngs aiding cross back on same aiming point * — 123 

(NOTE TO SCORER: Vtrify the aiming cross is on original aiming point by looking 
through periscope.) 

f. Turns head to check l^hat ailmuth indicator middle scale pointer is within 

acceptable area — — 1 < 3 

(NOTE TO SCORER: Use scoring aid when detemlnlng If the polnUr Is within 
the acceptable area.) 

9. 1) Proceeds to nejit check If middle scale pointer Is within acceptable area . . 12 3 

2) Notifies ink comnander (TC) pointer Is not within acceptable area 12 3 

3. * Checks aiimuth Indicator for slippage. 

RiQh t Side 

r look^ through eyepiece of gynner's daylight periscope 12 3.. 

b. Uses gunner's control handles to traverse rapidly to right ' , 123 

c. Stops turret suddenly while traversing ' — 12 3 

d. Turns ELEV/TRAV power switch Off — 12 3 

f. Traverse turret left using manual traverse handle until cross Is alined with 

original aiming point ^ ^ ' ' ^ — 

(NOTE TO SCORER: Verify Che aiming cross l« on original aiming point by 
looking through periscope.) 

f. Turns htad to check tha: aiimuth Indicator middle scale pointer Is within 

acceptable area . • ' ' ^ 
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(«OTt TO SCOREtJ Use scoring aid when dettrmlnino If the pointer Is within 

AC "-^ 52 



BEST COPy/AVAIUBLE - --^-w 



UNIT 



«" m CD CO 
/ TMi« m m CD 

(CHECK GUN C(MTIK)LS) 
(Cont'd.) 

l*?!!*^* ^'^^ •^^^ <^ "•^^^^^ ImlUitor polnttr Is 

^Hh\n aatpUMc arta. 12 3 

Z) NotirUs TC If both ^Inttrt art not within acceptablt arfa 123 

h. Annowncci POWIH 123 

\. Turns CUV/TWV poMir si^Uh ON 12 3 

a. looks through tytpftct ftf gunntr's dayHght ptrlicopt 12 3 

b. Usts gunntr*s CMitrol handlts to trav»rst rapidly to left 123 

c. Stops turrtt suddenly whilt iravtrslng 12 3 

d. Turns liUnKAi poMtr swiUh Off [[] 12 3 

t. Tramsts turrtt right using Manual -iravtrst handlt until •tross Is allntd 

with original aiming point T, . . 12 3 

{NOT! TO %COUn: Vtrify aining cross Is on original fining point by looklno 

through ptrlscopt.) ' 

f. Turns htad to chtck that widdit scalt polntir Is within acctptablt arta. . , , 12 3 

(NOTE TO SCORER: Ust scoring aid Mhtn dtttriilrtlng If tht pointers art within ~ 
acctptablt arta.) ^ 

g. 1) Stops chtck If polnUr Is within acctptablt arta * 1 2 3 

OR "~ 



2) Notlflts TC If polnUrs art not within acctptablt arta. 



1 2 3 



TOTAL TIHE 

Tht soldltr has satisfactorily tompltttd tht task If ht scorts a -YES- on all of tht standards llsttd btlow7 
SAHOiRaS ^ ,Q 

1. ConfpltttS' all ptrforimmct ntaaurtt . . . . i 

2. Annovnctd "POWCR" btfonr turning ELEVARAV switch ON 

3. Polnttr of atlMuth Indicator Is within rangt shotn on scoring aid afttr accuracy . Zl 

4. Polnttrs of atlMuth Indicator art within rangt shown ot) scoring aid afttr tach 
Slippage ttst. ^ 

5. Cross 1i allntd with aiding point afttr accuracy checks ~" 

btlowP ^^^^^^^ "tasurti In stqumt wtttn nectssary (set irqutnct flowchart 

TOTAL SCORE 
TOTAL TtHE 

RCASON(S) rOR *H0* SCORE 



SEQUENCE 



hiinuth Ind. Accuracy 
RM 2a. g 
In stqutrtct 



4 



l^owtr Operation 
PM 1a«h 
If) stQutnct 



Ailiuth Ind. SHppagt 
PH 3a«i (right sidt) 
•nd 3a'ii(1tft tidt) 
In se^tnct 
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UNIT 




m pn CD 

UD QD CO 



rCMOWl lOAOCR'S MCrAW-TO-FIW CHECKS 
(CHECK HAIN GUN FIRING SUITCNCS) 



ItiSTRUCTIONS Ifp JOtOlCjt 

•Yoii art the loader of an H60A1 tank, tou art doing th« Prapart-to-FIrt checks •nd will demonstratt tha stctlon 
•CHtCK MAIN GUN FIRING SWITCHES.* I will act as tht other crtw positions whtn ntctssary. Do j^ou understand. thf 
Instructions?' (WOTE TU SCO?.ER; If t>i« f»old1er has qutstlons. r«ad the InUrwetlons again.) 

(NOTE TO SCORED: Start tht training trial by saying "CHECK mn GUN FIRING SWITCHES.') 



fERFORHANCr MtASUtfS * ^ * 

^ 1. Closts brnch by tripping tRtractors with Meek of wood 

2. Initfts circuit ttsttr Into optning bftwttn rtar fact of gun Uibt and front 
fact of brtfchblock. ^ » . . . . 

I. Hovts Main gun saftty switch to FIRE position 

4. Announcts "UF" 

(NOTE TO SCORER: Tuf^ misttr batttry switch ON* than turn tht nain gun 
switch ON. Nomtntarlly prtss tht comnandtr's control 
handit palm switch. Circuit ttsttr should not light.) 

5. Tolls gunntr to sqtttit win gun triggtrs. . • • • 

(NOTE TO SCORER: Squtttt tht triggtr on tach handit and tht triggtr on 
Mnual titration control. Rotitt tht manual firing 
handit vtry rapidly In a clockwist direction. Announct 
ON THE WAY tach tlmt you squttzt a triggtr. Circuit 
ttsttr should light.) 

6. Ttlls TC to squttzt main 9un triggtr • \ ' 

(NOTE TO SCORER? Squtezt and hold ovtrrldt paU handlto thtn squttzt triggtr. 

Announct *0N THE WAY.* Circuit tt&Ur should light.) 

7. HO¥ts main gun saftty swIUh to SAFE V 

e. Ttlls gunntr to prtss triggtr on nanual firing handle. • , • • • 

(NOTE TO SCORER: SQutezt tht triggtr on minual firing handit. Announct 
*0N THE WAY.* Turn Mnual firing handit very rapidly In 
clockwise dirtctlon. , Announct 'ON IHE MAY.* Circuit 
ttsttr should not light.) 

f. Ttlls gunntr to turn aialn gwn OFF 

10. Rtmovts circuit ttsttr from brttchbla-k 



STANDARD 



YES NO 



PROMPTS 
1 t 3 



3 
3 

3' 



T g 3 



1 t.r 



1 



->-3- 
2 3 



TOTAL TINI 



TES NO 



U Th« soldltv has sat1;f«ttor11y complfttd tht usk if ht scores a *YES* on all 
of the ptrfortonct viitaiures * * * 

t* Perfom ptrfonmnct Mtisurt In seciuence when ntcussary (see sequence 
flowchart on next pagt)« 



jgASONiS ) FOR "NO* SCORE 



BEST COPY AVAILABLF ■ ' ^ o 
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2 



(hkrisccp*^ damaged) 

Gunner 

hEP 

Moving Truck 
1000 



20 



11 



30 




NAME_ 

SSAN 

\ UNIX 

ii(ER IES 2 r 

!• Turns mix\ gun gwitch ON ^ , ^ 

2. Indexes nwrounltlon . J 1 

3- Annownct* IDENTlS'iED i 

NOTE: Scorer says UP 
NOTE: Srorer says FIRE 

A. LooV.» through correct eight 1 

Periscope 
Tclesconi* ^ \ ' 

5. Selects CO ct reticle 1 

I^erlscope 
SABOT/HEP 
HEAT 

6. Lays crosshslr at center of the target 
(with lead applied) 1 

Periscope crosshair 

SABOT 2000H range line, 2.5 tcil I ad 
HEP lOOOM range line, 7,5 toil lea i 

HEAT 1800M range line, 5.0 mil le d 

7 . Says ON THE WAY 1 




2 3 

2 3 

2 3 

2 3 

2 3 



EnRapement 2 
(Periscope dainaged) 
Gunner 
HEAl 

Moving Tank 
1800 




1. Turns main gun switch ON ' . . . 

2. Indexes a^mounition 

3. Announces IDETJTIFIED . . . . 

NOl'E: Scorer says UP 

NOTE: Scorer says FIRE 

A. Looks through correct sight . . . i . » . . 

Periscope 

Telescope 

5* Selects correct reticle .......... 

Periscope 

SABOT/EEP 

HEAT ' / 

6. Lays crossh )ir at center of the target 
(with lead applied) 

Periscrpe crosshair 

SABOT 2000M range lint, 2.5 mil lead 

H£P lOOOM range line, 71 mil lead 

HEAT 1800M range line, 5.0 irll lead / 

7. Says ON TIIE WAY ~ 



Yes No 



Prompt s 
1 2 3 
1 2 
1 2 



I 2 



3 
3 



1 2 3 



1 2 3 



1 2 3 



Time 



3\ 



1 2 3 



BEST COPY AVAILABLE 



ERIC 



A-IO 



□ 



(?i ri*- ccpc d&in«g«cl) 
SALOT 

Moving Tank 
2000 



I 

II 
II 



4- 



NAME 

ssan" 
unit' 



1. Turns main gun svdtch ON 

2. Indexes ancDunlcion 

3. Announces IDENTIFIED. , « , 
NOTE: Scorer says UF 
NOTE: Scorer says FIRE 
A. Looks through correct sight 

Periscope 
Telescope 
i. Selects correct reticle 
Periscope 
SABOT/HE.P 
HEAT 

6. Lays crosshair at center of the target 

(with lead applied) 

} Periscope crosshair ^ 

1 SABOT 2O00M range line, "^2. 5 nil lead ^ 

I HEP lOOOM range line, 7,5 mil lead 

I HEAT 1800M range line, 5,0 mil lead 

I Says ON THE WAY 



Yeh. No 




Prorpt t 

1 2 3 
1 2 3 

1 2 3 



1 2 3 



1 2 3 



1 2 3 



1 2 3 



Yes No 



Gunner 

HEP 

Truck 



J, Turns main gun switch ON 

2. Ind«RXG» airaaunition , 

3. Announce^ IDENTIFIED , 

NOTEt Scorer says UF 

NOTKt Scorer says FIRE 

A, Looks through c ect sight 

Pei:iacope _jL. 
Telascopr ^ 

5. Selects corriict reticle 

Periscope _ 

SABOT /HEP ^ 

HEAT 

6. Lays croeshftlv at center of the target 
(writh l«ad applied) . * 

Periscope crosshair ^^/^ 

SABOT 2000M range line, 2.5 mil lead 

HEP lOOOM range line, 7,5 mil lead 

HEAT 1800M range line, 5.0 mil lead 

7- Says ON THE WAY ... * 



Pr ompts 
l""l 3 Time 
1 2 3 
1 2 3 

12 3 



12 3 



12 3 



1 2 3 



1 2 3 



BEST COPY AVAILABLE 
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.♦4 



NAME. 

V SSAN _ 

UNIT 



s 



TEST CD ix) m 
TrtAiN CD CD cn 

COMMUNICATE OVER TACTICAL FM RADIO AN/VRC-e4 

PERFORMANCE MEASURES YES M0_ PROMPTS TIME 

1. Places CVC helmet switch in ceoter position. . . . 1 2 3 

2. Calls net control station 1 2 3 

3. Identifies himself before giving the messages. . . 12 3 

4. TpMs net -controV-station -number-of-messages-. -. — 211 — T — r"3" " 

5. Tel Is- net control statiorv precedence-of fliessages -.-_^ 1^:^ ^ 

6- Transmits Message. . . . 1 2 3 

7. Uses phonetic alphabet as required 1 2 3 

8. Pronounces numbers correctly 1 2 3 

9. Says OVER after Message ^ . , y 2 3 

STANDARDS YES N0_ 

1. Each performance measure completed with a YES. . . 

2. Steps are performed in sequence 

TOTAL TIME 



I NSTRUCTIONS TO SOLDIER 

"At this station you will demonstrate your ability to communicate a 
message over a tactical FM radio AN/VRC-64. 1 will be the net control 
station. Here is the information you it^ed to transmit the message." 
(NOTE TO SCORER: Hand soldier the attachment, a pencil and a sheet of 
paper.) "You will have two minutes to review the attachment before we 
beoin. Do you understand the instructions?" JNOTE TO SCORER: If the 
soldier does not understand the instructions, reread them.) "You mav 
review the message information now." 



ERIC 



A-12 

5/ 



— — III HI r ■• • — — * 

nn CD CD 

tMiN CD CD □□ 

tint I MPA't N wiftf MYMft Uiif. fm mi$r%U94 %ki intimXimtV ^HOTt TO KPil*: If wllUr wt nftitrtunt 
tm (flttrvctltnii rtrfU IMw.) *itllfl.' IIINAL 

K llffi i^lMl if llirt Hint. I t I 

|iittii«ii»«tfWir<<rf«til-iUt1i»H — — • J 

ft. Nnii •« cirttflif fiitlw — — - 

t. HIMI lith Hintfi tt lN«Ml#tr — — ' ^ 

I. flKii H'«t ti fwl — — 

I. 11*^1 llfMl U $tff IWll fll»«^t. ^ ^ ^ 

t. CUiM • — " ^ 

ft. 9\M% hMi4t It ChU Itvil ' — • 

1. NlU«mi Itth H'«l t»i^N cftiit — — 

ft. Mivii irw in^ Uf4% MmH %i4 ffmH 

ft. •♦r"' ^w"' « f « "~ 

,. MiMi MMi tt ihoulttr liul 1i» ftw»l If My 

ft. rtm» cUfKhN f Ul If •«» 1MUit«r»f iSrHiSm ttfvi 1i ti to , ^ , 

••4t (« Otfi fty tMl irWif) — — 

c. Mill Itcktfttrtf mi\m itlth ethir ir* tt Irlnf »fftUU firvtrl . . . ^ — » « * 

i. itvii t^rttt u Mivi vihuu rtniiN. Ill — 

1. MilHtfl* Itth fttiM t*irtr< ehttt; — — 

ft, Mivti ini* to«<l fttcMr4 fir«r< — — 

7. lUti tllMMi Sttf TMk »to»wMHt. 1 t 3 

I. Clilfl M»#l i..^ ««. 

ft. fUcil M«<l It chU Utft ~ — 

1. itvii Hr«^ ti Itttr HtutrO (lift). W 3 

1. CrilHi iff-Uli It Ihftit — ifj 

ft. ftUlUMfi <«ttr tt U«k <flMf*i Uft — ~ • 

c. OtrnMl fUl tf ilNr h^f4 ' ' — 

\ fir MVtrit ItMf Ufl. Pf Mt Mf» tW fH "WI, 

9. cuii f^ri' t« I I I — 

• . Mimtfti bith H'»* c*»»»^ I I J 

ft. M»vfi imi UtkmH im fif-irl ^ — 

10, i1|Ml tt ti#rn MfHt. Ill 
I. U\m f^nii tt il»g1<«r livil 1»» frt«t tf fctJy ~ — 

ft. rtr«i cUrKM fUt tf ir» »ft<Uit<i^ <«mHt« t«n» U ti ftt 

■•<f (11 IH« fty tiM irUir) — — 

t. Hikii >»€k»«1»^f fctHtft NUh tlhtr <r» tt krl»»| •thUW fonuN . . . „ — » « » 

i. NitltM^i Wlh H^w tt*«f< eftiit — . — 

ft. Novii trm iM Mft<l fticlwtri intf ftmiH — — 

\t, UmI H|«*Mt Sttp TiiiH HWiiiWt. } f % 

I. CIllH toftll — 111 

ft" Muii Mull It ch»h livil — — 

ti. *uii ti sttt tM»'^»' 111""" 

• . Poi«t»t«» r<fW ftir>4 ^ — ^ » « * 

ft. Orm hi«< •cr«n »»ttl 1« •iHnwt cyltlftf* »l1t« irm UH U 

r»fht. ~ — 

1. Ciii^UUi MCh pt'^i'^'*** ■•""^ "^^^^ iitUurKi Iron Ktrtr. 

t. lftM<^ |M<4i i^rtli fWw U iHMtftci <hiUilH — — 

J. Ufftct froM«< |Ml*t Hfwl — ~ 

TOIAl Tl»t , , 



BEST COPY AVAILABLE 
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APPENDIX B 



PROPORTION CORRECT BY TASK ELEMENT FOR OSUT 
AND OPERATIONAL UNIT SAMPLES 
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LOAD THE M240 MACHINEGUN 
PROPORTION CORRECT BY TASK ELEMENT 
IN OPERATIONAL UNIT (N«116) 



B-2 Go 



Trials 



Taftk Elfiinfinti 


I 


2 


3 


4 


5 


6 

•Mi 


CharnAT* Back 


96 


100 


100 


100 


100 


100 




99 


100 


100 


100 


100 


:oo 


Ral se Cover 


85 


93 


95 


95 


100 


88 


Pppdtrav Ud 


100 


100 


100 


100 


100 


100 


Feel Chamber 


57 


98 


99 


100 


100 


. 95 


Feedtray Down 


98 


100 


99 


100 


100 


100 


Round In 


100 


99 


99 


100 


100 


100 


Close Cover 


100 


100 


100 


99 


100 


100 


Safety Fire 


68 


98 


• 100 


99 


99 


100 


Says "Up" 


41 


88 


99 


98 


100 


92 



LOAD THE M240 MACHINEGUN PROPORTION 
CORRECT BY TASK ELEMENT IN OSUT (N'rllO) 



9 
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0 10^ 20 30 40 50 60 70 80 90 100 

+ -4 + + + — — + + 

PRESS BRAKE + 0 + 

+ + 

TRANS PARK + ' * o 

+ ' .. + 

RELEASE BRK + - O + 

+ + 

DRAIN VALVES + o + 

FUEL SHUTOPF + O + 

+ + 

FUEL PUMP ON + . o + 

+ + 

EQUIPMNT OFF + O • 

. f + 

M.B. SWITCH + O 

+ • + 

FUEL LEVELS + ' O + 

^ ■■ \ + 

GENERATOR ON + O ■ . + 

+ ' + 

ACCEL. DOWN + 0+ 

+ + 

STARTER SW. + 0+ 

+ + 

GEN. BLOWER + o + 

+ + + + + + ^ + + + ^ 

0 10 20 30 40 50 60 70 80 90 100 



START THE M60A1 TANK ENGINE 
PROPORTION CORRECT BY TASK ELEMENT 
IN OP/ ATIONAL UNIT (N«116) 
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Press Brake 
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TranB. Park 
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Fuel Shu toff 
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Fuel Pump On 
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M. B. Switch 
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Fuel Levels 


96 


99 


98 


100 


99 


95 


Accl. Down 
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START THE M60A1 TANK ENGINE 
PROPORTION CORRECT BY TASK ELEMENT IN OSUT (N=93) 
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TRANS PARK +, 
+ 

RELEASE BRK + 

t 
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SET 1000 RPM + 
+ 

IDLE 5 MIN. + 
+ 

SET 750 RPM + 
+ 

IDLE 3 MIN. + 
+ 

EQUIPMNT OFF + 
+ 

FUEL SHUTOFF + 
+ 

M.B. SWITCH + 
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STOP THE M60A1 TANK ENGINE 
PROPORTION CORRECT BY TASK ELEMENT 
IN OPERATIONAL UNIT (N«116) 
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Press Brake ' 
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Release Brake 
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Fuel Shut-Off 
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TOP THE M60A1 ENGINE 
PROPORTION CORRECT BY TASK ELEMMENT ik OSUT (N^120) 
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HOLD PLUNGER + 
ZERO PRESSOR + 
CHECK OIL + 
UNLOCK TRAV. + 
SAYS "POWER'^ + 
ELEV/TRAV ON + 
LEFT/RIGHT + 
ELEV. /LOWER + 

PERISCOPE + o 
ALINE CROSS +0 
PRESS RESET + o 
TURN RESET + o 
ZERO RESET + o 
RLS RESET + o 
TRVRS CIRLCE o 
RETURN CROSS + 
CHECK INOIC. + 
GO ON/NOTIF. + 
PERISCOPE +c 
TRVRS RIGHT o 
SUDDEN STOP o 
ELEV/TRV OFF :f 

MAN. RETURN +o 
CHECK INDIC. + 
GO ON/NOTIF. + 

+ 
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PERFORM GUNNER'S PREPARE-TO-FIRE CHECKS 
PROPORTION CORRECT BY TASK ELEMENT 
IN OPERATIONAL UNIT (N==116) 
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SAY "POWER" + 
ELEV/TRAV ON + o 
PERISCOPE o 
TRVRS LEFT +0 
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ELEV/TRV OFF + o 
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CHECK INDIC. + 
STOP/NOTIF. + 
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PERFORM GUNNER PREPARE~TO-FIRE CHECKS 
PROPORTION CORRECT BY TASK ELEMENT 
IN OPERATIONAL UNIT (N=116) 
(CONTINUED) 
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Hold Plunger 
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Zero Pressure 
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Check Oil 


35 
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Unlock Trav, 
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Say "Power" 


22 
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Elev/Trav on 
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92 


Left/Right 


27 


76 

ft 


Elev/ Lower 
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Periscope 


15 
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Aline Cross 
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Press Reset 
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Turn Reset 
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98 


Zero Reset 
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98 


Rls Reset 
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99 


Trus Circle 
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Return Cross 
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Check Indie 


29 


93 


Go On /Not if. 
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4 


88 


Elev/Trv Off 
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Say "Power" 
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GUNNER PERPARE TO FIRE PROPORTION 
CORRECT BY TASK ELEMENT IN OSUT (N«'114) 
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GUNNER PREPARE TO FIRE PROPORTION 
CORRECT BY TASK ELEMENT IN OSUT (N«114) 

(CONTINUED) 
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CLOSE BREECH + 
+ 

TESTER IN + 
+ 

SET TO FIRE + 
+ 

SAY "UP" + 



TELL CDR. + 
+ 

SET TO SAFE + 
+ 

TESTER OUT + 
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PERF01?M LOADER'S PREPARE-TO-FIRE CHECKS 
PROPpRTION CORRECT BY TASK ELEMENT 
XR OPERATIONAL UNIT (N=116) 
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Close Breech 
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Set to Safe 


17 


95 


96 


100 


100 


90 


Tester Out 


21 


65 


84 


98 


96 


70 



PERFORM LOADER'S PREPARE-TO-FIRE CHECKS 
PROPORTION CORRECT BY TASK ELEMENT IN OSUT (N==113) 
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MAIN GUN ON + o + 

+ + 

INDEX AMMO + O + 

+ + 

PERISCOPE + O 

"IDENTIFIED" + O + 

. + .. + 

CROSSHAIR + O . + 

+ . + 

"ON THE WAY" + 0+ 

+ + 

TELESCOPE + O + 

+ + 

SABOT /HEP +0 + 

CROSSHAIR +0 + 

+ + 

HEAT RETICLE + , o + 

+ +" 

CROSSHAIR +0 + 

+ ' + 

CROSSHAIR +0 + 

+ + 
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ENGAGE 'targets USING PRECISION FIRE TECHNIQUES 
PROPORTION CORRECT B7 TASK ELEMENT 
IN OPERATIONAL UNIT (N«116) 
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Main Gun On 
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ENGAGE TARGETS USING PRECISION FIRE 
TECHNIQUES PROPORTION CORRECT BY TASK 
ELEMENTS IN OSUT (N=93) 
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SWITCH ON + 

+ 

CALL CONTROL + 
+ 

IDENTIFIES + 
+ 

NUMBER MSGS + o 
+ 

' PRECEDENCE + 
+ 

MESSAGE #1 + o 

ALPHABET + 
+ 

NUMBERS + 
+ 

SAYS "OVER" + 

+ +- 
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COMMUNICATE OVER TACTICAL RM RADIO AN/VRC-64 
PROPORTION CORRECT BY TASK ELEMENT 
IN OPERATIONAL UNIT (N=116) 
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Switch On 
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No. Messenger 
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Precedence 
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Message #1 
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Says "Over" 
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ARMS FRONT + ' O + 
CIRCULAR MTN + 

PALMS-CHEST + O 

BACK & FORTH + O 

RAISE HANDS + 0+ 

CLENCH FIST + ' O 

BECKON + O 

CLASP HANDS + o 

HANDS-CHIN + O 

CROSS WRISTS + O 

POINT FINGER + O 

CLENCH FIST + O 

RAISE HANDS + O 

CLENCH FIST + O 

BECKON + o 

RAISE HANDS + O 

PALMS FRONT + * O 

BACK & FORTH + O 
t 

RT PALM DOWN + O 

CROSS THROAT + O 
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. COMMUNICATE USING VISl AL SIGNALLING TECHNIQUES 
PROPORTION CORRi:;CT BY TASK ELEi4ENT 
IN OPERATIONAL UNIT (N=al6) 
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COMMUNICATE USING VISUAL SIGNALLING TECHNIQUES 
PROPORTION CORRECT BY TASK ELEMENT 
IN OSUT (N«109) 
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